Abstract-Course evaluation is an important and necessary means to improve the level of course. A new course evaluation method based on fractional grey relational distance and analytic hierarchy process (AHP) is proposed in this paper. Firstly, the proportion of the different influence factors can be determined through constructing judging-matrix and calculating-back-to-one and dealing with the checkout of coherence. Secondly, qualitative evaluation indicators are quantified by fractional-order system, and quantitative indicators are processed by idealization and normalization. And then association coefficient is defined. Finally, correlation distance degree is proposed. The new similarity degree reflects the relatedness and the different shape among a selected scheme, the ideal solution and negative ideal solution. Through the application to actual course assessment instance, the results show its practicability and effectiveness.
I. INTRODUCTION
Educational assessment, especially higher education evaluation has gradually become an important aspect of education administration at home and abroad. It is education evaluation that can promote the development of education and the realization of educational objectives. Course evaluation is an important part of educational assessment. It is the efficient way that higher education institution realizes the higher education self-perfecting, self-regulation and self-improvement. So it is an important task that establishes a scientific and standardized course evaluation system.
There is more and more research on course evaluation recently. Reference [1] applies a multiple-level growth modeling approach to the long-term stability of students' evaluations of teaching effectiveness. Reference [2] examined the effects of embedding special education instruction into pre-service general education assessment courses. Reference [3] proposed a self-assessment method. Student reactions constituted evidence for final self-evaluation, the summative component of selfassessment, and that must be examined if self-evaluation is to support people learning to teach. Reference [4] indicates course evaluation in medical education. Reference [5] contributes to the conceptual and empirical distinction between appraisals of teaching behavior and self-reported competence acquirement within academic course evaluation. Reference [6] [7] research some course evaluation methods. Course evaluation is a complex systematic process. Some methods did not give details of the assessment data processing, resulting in a lack of convincing results of the evaluation. Some discussion has not given the specific methods. Some methods had not considered the existence of objective weight, so that the result is too subjective.
Fractional grey system theory and AHP are applied for course evaluation in this paper. Indicator system, ideal scheme and correlation distance degree are researched based on many methods. Indicators weight was determined by analytic hierarchy process. It provides a scientific basis for evaluating the quality of course rightly. The detailed evaluation process was described in this paper. This method makes up for insufficiency of a single subjective weighting method. It provides a new thinking and decision-making methods for course evaluation.
The remaining part of this paper is organized as follows. In Sec. II, evaluation indicator system is introduced. In Sec. III, indicators weights can be confirmed by using of AHP. In Sec. IV, evaluating model is built based on the fractional ideal correlation distance degree. In Sec. V, evaluation algorithm is given roughly. In Sec. VI, some practical examples are presented to verify the feasibility of the proposed method. Finally, conclusions are drawn in Sec. VII. 
II. EVALUATION INDICATORS
Evaluation index system is basis and measure of evaluation. Course evaluation indicator system is based on quality construction connotation request and the goal. It uses of pedagogical theory and surveying principle reasonably. The relevant expert and teaching superintendent are organized in view of in-depth investigations and studies. Evaluation indicator system consists of 5 first-level indicators and 15 second-level indicators in this paper.
Curriculum evaluation indicators are sorted hierarchically. The first layer is the result of course assessment. The second layer is composed of five firstlevel indicators. It converts course assessment into evaluation on five parts. The third layer is made up of the basic indicators. It shows the most basic decomposition indicators of evaluation system, as shown in Table I . Teaching force is the core of course construction and it can not be ignored any time. Educational content, condition, effect, teaching approaches and means will continue to be the evaluation key and highlight the effect of practical application. A more comprehensive indicator system is designed. There is a more comprehensive and clearer understanding of the present curriculum construction through assessment.
III. INDICATORS WEIGHTS
AHP is a multi-criteria decision-making method which proposed by a well-known American, University of Pittsburgh professor T.L.Saaty [8] . AHP method decomposes a complex problem into all relevant indicators. These indicators will be grouped according to hierarchical relationships in order to form an orderly hierarchy. There are goal layer, criteria layer and subcriteria layer in this method. The multi-attribute weight is measured via pair-wise comparison of indicators. And then the relative importance of each layer index is determined. The results are synthesized and indicators are sorted in relation to the overall importance in hierarchical structure [9] . Then indicators weights can be confirmed based on the AHP.
A. Building Hierarchy Framework
Course evaluation indicators will be designed hierarchically, as shown in Table I Consistency index (CI) is provided to measure inconsistency of each pair-wise comparison matrix as well as for the entire hierarchy. The CI is formulated as follows:
where max  is the maximum eigenvalue, and n is the dimension of matrix. Then average random coincidence indicator (RI) can be found according to the same order matrix in Table II . Accordingly, the consistency ratio (CR) can be computed with the equation:
If CR of pair-wise comparison matrix is less than 0.1, the consistency can be acceptable. Or else, comparison matrix must be revised by evaluator.
D. Obtaining Final Ranking
After single-layer indicators are sorted, total sorting also needs to be calculated in order to more clearly express the importance of all the indicators. The final sort order is gone on from top to bottom layer.
E. Consistency Test
In order to judge consistency of goal layer, it is also necessary to carry on consistency check. And comparison matrix is consistent when CR<0.10. Or else, it needs to be modified suitably.
Through the above steps indicator weights have been determined, and it is the basis of assessment.
IV. EVALUATING MODEL
Gray system theory was proposed by Professor Deng Julong in China [10] . Gray relational analysis is an important section of gray system theory. Gray relational analysis does not need the massive samples and the data model distribution. And course evaluating method based on fractional order system and ideal gray correlation distance is proposed in this letter.
A. Fractional Quantification
Some evaluation indicators are qualitative in course evaluation system. First of all, qualitative indicators can be quantized through assigning confidence interval. And fractional order method is also applied to quantize the indicators.
Fractional order model is a powerful tool to describe complex systems [11] . Here the qualitative evaluation results are quantified by fractional-order system. Different levels can be corresponded to the corresponding confidence interval. Each expert is assigned a weight number, which indicates his capability in this area. The quantified evaluation is 2 2
where  is weight number of the expert, and confidence interval is [c, d] . The quantified value is provided through fractional processing, and that difference is obvious. The qualitative indicators of raw data are dealt with fractional quantification processing. Initial evaluation matrix can be gotten. 
B. Initial Matrix Idealization
Ideal evaluation matrix is the matrix with the best and the worst reference sequence. Optimal reference sequence is exactly the ideal assessment scheme. Each indicator can achieve the best value in all assessment schemes. The worst reference sequence is negative ideal assessment scheme. And each indicator achieves the worst value. All the indicators are larger-the-better in this paper.
Ideal initial evaluation matrix: In the initial evaluation matrix, the i-th assessment sequence is   
where,
And then
is negative ideal initial evaluation matrix, where 1, 2, , ;
C. Ideal Matrix Normalization
Evaluation indicators are processed by nondimensional analysis in order to eliminate noncommensurable. The different methods can be used for the different ideal matrix.
In ideal initial evaluation matrix, there is
where is initial sequence,
In negative ideal initial evaluation matrix, there is 
where is initial sequence. 
Where
is resolution coefficient, which takes 0.5 in this paper.
And then ideal association evaluation matrix and negative ideal association evaluation matrix can be obtained 
Indicators weight can be determined by the above AHP, and it is
The ideal weighted evaluation matrix can through effecting weight vector on id evaluation matrix. 
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Step 7: Euclidean distance of each course can be calculated according to Step 8: Then correlation distance degree respectively is g to obtained accordin (16 her education institution realizes the higher education self-perfecting, the self-regulation and the selfimprovement. Course evaluation method based on AHP and fractional grey relational distance is proposed in this paper. The method was applied to actual course assessment instance of Capital Normal University Information Engineering College. And result indicates that this method is highly efficient for solving real-world problems.
